Inhibition of phorbol ester-caused synthesis of mouse epidermal ornithine decarboxylase by retinoic acid.
The mechanisms by which topically applied retinoic acid to mouse skin inhibits tumor promoter 12-O-tetradecanoylphorbol 13-acetate (TPA)-induced epidermal ornithine decarboxylase activity were analyzed. Retinoic acid inhibition of the induction of epidermal ornithine decarboxylic activity was not the result of nonspecific cytotoxicity, production of a soluble inhibitor of ornithine decarboxylase, or direct effect on its activity. In addition, inhibition of TPA-caused increased ornithine decarboxylase activity does not appear to be due to enhanced degradation and/or post-translational modification of ornithine decarboxylase by transglutaminase-mediated putrescine incorporation. We found that retinoic acid inhibits the synthesis of ornithine decarboxylase caused by TPA. Application of 10 nmol TPA to mouse skin led to a dramatic induction of epidermal ornithine decarboxylase activity which was paralled by increased [3H]difluoromethylornithine binding and an increased incorporation of [35S]methionine into the enzyme. Application of 17 nmol retinoic acid 1 h prior to application of 10 nmol TPA to skin resulted in inhibition of the induction of activity which accompanied inhibition of [3H]difluoromethylornithine binding and [35S]methionine incorporation into ornithine decarboxylase protein as determined by the tube-gel electrophoresis of the enzyme immunoprecipitated with monoclonal antibodies to it. Inhibition of ornithine decarboxylase synthesis was not the result of the inhibitory effect of retinoic acid on general protein synthesis. The results indicate that retinoic acid possibly inhibits TPA-caused synthesis of ornithine decarboxylase protein selectively.